Streptococcus pneumoniae Surface Adhesin PfbA Exhibits Host Specificity by Binding to Human Serum Albumin but Not Bovine, Rabbit and Porcine Serum Albumins.
PfbA (Plasmin(ogen) and Fibronectin Binding protein A) is an adhesin present on the surface of Streptococcus pneumoniae. Initial studies characterized PfbA as plasmin(ogen) and fibronectin binding protein and later it was found that it binds with many other proteins of the extracellular matrix such as fibrinogen, collagen and laminin. It also binds to blood protein human serum albumin (HSA). Interestingly, PfbA exhibits no binding with serum albumins of bovine (BSA), rabbit (RSA) and porcine (PSA) which are sequentially and structurally homologous to HSA. This suggests that PfbA is likely involved in host specificity. Therefore, to get more insights into this aspect, a detailed analysis, which includes the interaction of rPfbA with HSA/BSA/RSA/PSA at different pHs by bio-layer interferometry, comparison of sequences and surface electrostatic potential of HSA/BSA/RSA/PSA, lysine modification of HSA by succinylation and subsequent interaction analysis of succinylated HSA with rPfbA and the secondary structural content estimation by FT-IR spectroscopy was carried out. Since large protrusions are another important geometric feature of protein surfaces, the property was also analyzed for HSA/BSA/RSA/PSA. The results of the above studies clearly suggest that the rPfbA exhibits host specificity by selectively binding only to HSA and not with its homologous BSA/RSA/PSA. Since the three dimensional structures of these albumins are highly similar, it is likely that rPfbA utilizes the differences in the surface electrostatic charge in combination with surface protrusions of HSA/BSA/RSA/PSA for the selective molecular recognition process and this feature may be important in the pathogenesis of pneumococcal infection.